Gleevec-mediated inhibition of Rad51 expression and enhancement of tumor cell radiosensitivity.
Rad51 is an essential component of the homologous DNA repair pathway and has been implicated as a determinant of cellular radiosensitivity. Gleevec is a relatively specific inhibitor of c-Abl, a tyrosine kinase that can play a role in the regulation Rad51. The aim of this study was to determine the effects of Gleevec on Rad51 levels and the radiosensitivity of two human glioma cell lines and a nonimmortalized normal human fibroblast cell line. Exposure of both glioma cell lines to radiation resulted in an increase in Rad51 expression; Gleevec treatment alone reduced Rad51 expression. When glioma cells were pretreated with Gleevec, radiation-induced Rad51 expression and nuclear foci formation were reduced. Accordingly, pretreatment of the glioma cells with Gleevec resulted in an enhancement in their radiosensitivity. These data indicate that Gleevec enhances radiation-induced tumor cell killing and suggest that the mechanism involves the reduction in Rad51 levels. In contrast to the glioma cell lines, radiation or Gleevec treatments had no effect on Rad51 expression or foci formation in the normal fibroblast cells. Consistent with these observations, Gleevec did not modify the radiosensitivity of the normal cell line. These results suggest that Rad51 expression is subject to different regulatory processes in the glioma and normal cell lines and further suggest that Rad51 may be an appropriate target for selectively enhancing the radiosensitivity of brain tumor cells.